hsp 90, hsp 70, hsp 60 kDa, and low molecular mass families.
They fulfill various physiological functions such as the assembly, intracellular transport,and controlled breakdown of proteins;many hsp act as chaperones to protect other proteins from denaturation when cells are subjected to stress. Hsp are phylogenetically highly conserved.
Thus, mycobacterial hsp 65 show greater than 50% sequence homology with human hsp 60 on the DNA and protein levels. Hsp constitute major antigenic determinants of microorganisms and
are thus important for induction of protective humoral and cellularimmune responses, although we "pay" for this protection by risking consecutive autoimmune reactions that may resultin the development of autoimmune disease (30, 3i (Fig. 2) . However, the group of Fogelman (50) has clearly shown that prolonged action of minimally modified LDL is also atherogenic.
ELAM4
Based on our experience with animal models of spontaneous or experimentally induced organ-specific and systemic autoimmune diseases, we earlier developed a general concept for the development of autoimmune diseases postulating that two sets of essential genes must be present for autoimmune disease development in an individual or an inbred strain of animals (Si). One set of genes codes for an abnormal autoimmune reactivity of the immune system, the other for a primary susceptibility of the target organ/structure to attack by humoral and/or allular autoimmune effector mechanisms.
The definitive outcome of a given disease isthen fine-tuned by modulatory factors such as diet and hormones (Fig. 3 ). This concept also applies to our immunological hypothesis for atherogenesis, which can be summarized as follows (Fig. 4) This concept isalsosupported by the observationthat venous coronaiy bypasses also become "atherosclerotic" once subjectedto arterial pressure and flow.
In conclusion, the immunological hypothesis for atherogenesis logically encompasses the classical response to injury and response to altered lipoprotein theories, but views them from a new and unconventional aspect.
VASCULAR-ASSOCIATED LYMPHOII) TISSUE (VALT)
In the course of studies that led us to formulate the above-noted concept of a primary immunologic in- flammatory pathogenesis of atherosclerosis, we also investigated normal, unaffected arteriesfor control purposes.
These included carotid bifurcations (i.e., the A. carotis communis dividing into the A. carotis interna and externa) from essentially healthy children, aged 8 wk to 8 years, who were either victims of accidents or died from sudden infant death syndrome. These investigationsled to the unexpected and previously unknown finding that mononuclear cells preexist in the intima at bifurcation sites, which are known to be predisposed to development of atherosclerotic lesions later in life. Analogous to the classical system providing a local defense mechanism, the mucosa-associated lymphoid tissue (MALT), we called these accumulations of mononuclear cells in the arterial intima the vascular-associated lymphoid tissue (VALT) (5), and provisionally assigned a similar function to this newly discovered system: monitoring of internal vascular surfaces for potentially harmful blood-borne agents. However, mononuclear cells making up the VALT are, of course, far less abundant than those accumulations observed in the MALT, e.g., GALT. Our findings concerning the VALT can be summarized as follows: Mononuclear cells are always found in certain arterial regions that are subject to major hemodynamic stress, but rarely, ifever, in the intima of veins.Although the proportion of monocytes/macrophages vs. CD3 T cells
( Fig. 5A, C; Fig. 6 (Fig. 7) , but not of any other cell type within the intima, media, or adventitia. This expression is independent from underlying elements of the VALT.
ELAM-1 was absent throughout all specimens investigated.
Since adhesion of neutrophils is dependent mainly on the presence of this molecule, this partly explains the lack of this cell type within the VALT.
VCAM-l can be demonstrated on both endothelial cells and macrophages within the VALT, and may be instrumental in recruitingfurther mononuclear cells and the later possible development of atherosclerotic lesions.
The simultaneous up-regulation of adhesion molecules ICAM-1, ELAM-l, and VCAM-1, together with hsp 60 in endothelial cells subjected to classical risk factorsfor atherogenesis (mechanical stress, oxLDL, cytokines) shown in previous experiments in our laboratory, is considered the primary prerequisite for initiation of the inflammatory-immunological process and subsequent lesion development. 
CONCLUSIONS

